Physiological cervical ectopy (CE) is commonly found in young women, during pregnancy or intake of oral contraceptives. The complicated (pathological) CE, particularly in conditions of vaginal microbiota disturbances and human papillomavirus (HPV) infection, requires intervention, including optimal treatment and effective relapse prevention approaches.
Introduction
The presence of columnar epithelium on the vaginal portion of the cervix is known as cervical ectopy (CE), it is often diagnosed in young nulliparous women aged under 25 (in 52.2-90 % of cases) [1] . CE found in adolescents and women of a young age, during pregnancy, intake of estrogen-containing oral contraceptives [2] is considered to be physiological, does not require any treatment and is subject to dynamic monitoring.
Subsequently, in women with CE under the influence of reproductive hormones the physiological process of metaplasia is activated and, as a result, the generative cells of the columnar epithelium are transformed into squamous epithelium by remodeling process, which involves active replication and cell differentiation [3] .
The complicated (pathological) CE, particularly in conditions of vaginal microbiota disturbances and human papillomavirus (HPV) infection, requires intervention, especially taking into account the significant relapse rate, which has no tendency to decrease and reaches 40 % [4] .
It has been established, that the presence of CE may increase the risk of sexually transmitted diseases (STDs) infection, in particular Chlamydia infection [5] , Cytomegalovirus infection [6] , HIV [7] , and HPV [8] .
Thus, the presence of active, long-term metaplastic changes creates favorable conditions for the HPV infection, its replication and persistence in the future [9, 10] , which becomes especially relevant taking into account,that the HPV infection prevalence is the highest among women aged under 25-23.2 % [11] . In addition, in several cross-sectional studies, in particular among older women, a significant correlation between the presence of CE and the prevalence of HPV infection was found, in particular type 16 [12, 13] and even more frequent -type 18 [14] , presence of which is known to be associated with the cervical adenocarcinoma. A number of recent studies have also found that vaginal biocenosis disturbances play an important role in the development of cervical squamous intraepithelial lesions [15, 16] .
However, despite the fact that CE has been intensively studied in recent years, there is still no unanimous hypothesis explaining its etiopathogenesis, tactics of the complicated CE optimal treatment (in particular, in conditions of vaginal microbiota disturbances and HPV infection) and effective technologies of relapse prevention, which substantiates the relevance of further study of this problem.
Aim of research
The aim of the study is to investigate the complicated CE clinical course and recurrence features on the basis of a retrospective analysis of archival medical records in order to optimize the tactics of the complicated CE management and relapse prevention measures.
Materials and Methods
In the observational cross-sectional retrospective study using the continuous sampling method were included 740 case reports of women, who underwent inpatient treatment of gynecological pathology in Lviv Municipal Clinical First Aid Hospital in [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] [2017] . The inclusion criterion was the presence of firstly diagnosed or recurrent CE.
Exclusion criteria: absence of CE colposcopic or morphological confirmation, presence of physiological CE(on conditions of cytological, bacterioscopical, bacteriological and colposcopical abnormalities absence).
Subsequently, three groups were formed: -control group (n=150) -healthy women, who applied for a regular gynecological examination; -group 1 (n=483) -women with firstly diagnosed CE; -group 2 (n=257) -women with recurrent CE. The following data was taken into account: age, obstetrical and gynecological history, extragenital pathology, complaints, laboratory diagnostic data (bacterioscopical, bacteriological, cytological, molecular (PCR) data) and colposcopy results.
Statistical processing of the study results was conducted using the Student's t-criterion. Differences in mean values were considered significant with a probability level of at least 95 % (p<0.05).
Results
Firstly diagnosed CE was found in 65.27±1.75 % (n=483) of patients, recurrent CE -in 34.73±1.75 % (n=257) of patients.
The average age of women in the control group was 26.55±0.64 years, in group 1 -33.55± ±0.58 years, in group 2 -34.64±0.57 years. In all groups, the prevalence of women of early and active reproductive age (18- The disorders of menstrual function were detected in more than half of women of all study groups ( Table 1) . The compromised gynecological history was detected in more than a third of patients with the firstly diagnosed CE (33.13±2.14 %) and recurrent CE (38.13±3.03 %).
Analyzing the structure of gynecological diseases history presented in Table 2 , it can be noted that the proportion of adenomyosis was significantly (p<0.05) higher in patients with firstly diagnosed (9.32±1.32 %) and recurrent CE (8.56±1.75 %) in comparison to the control group (2.00±1.14 %). Patients of group 2 were more likely to have abnormal uterine bleeding (AUB) (31.52±2.90 %), Bartolin's cyst (5.84±1.46 %) in history in comparison to group 1 (13.46± ±1.55 % and 0.41±0.29 % respectively), while this pathology in women of the control group was not diagnosed. Also, proportion of ovarian cysts (14.40±2.19 %) and uterine fibroids (20.62± ±2.52 %) was significantly (p<0.05) higher in patients with recurrent CE in comparison to group 1 and control group.
In patients with recurrent CE a third of gynecologic diseases in the history (32.30±2.92 %) and 23.60±1.93 % -in patients with the firstly diagnosed CE were pelvic inflammatory diseaseschronic salpingitis, oophoritis and endometritis, significantly (p<0.05) higher in comparison to the control group(3.33±1.47 %).
It should be noted, that 12.22±1.49 % of patients in group 1 and 21.40±2.56 % of patients in group 2 had the history of laparoscopic or laparotomy surgery on internal reproductive organs, which is significantly higher (p<0.05) compared to the control group, where this indicator was 6.00±1.94 %. It was noted, that 48.25±2.27 % of patients in group 1 and 47.84±3.13 % -in group 2 had in the history frequent infectious diseases, this indicator was significantly (p<0.05) higher in comparison to the control group (24.67±3.52 %). In patients with recurrent CE the share of chronic diseases of different etiology made up 8.24±1.72 %, while in patients with firstly diagnosed CE -4.33± ±0.92 %, in women of the control group -1.33±0.94 %. The compromised allergic history was detected in 7.00±1.59 % of the patients in group 2, this indicator was significantly (p<0.05) higher, than the one in the control group (2.67±1.32 %). Among other diseases, the proportion of anemia should be noted, this indicator in group 1 (42.06±2.24 %) and group 2 (41.96±3.09 %) was almost two times higher (p<0.05) in comparison to the control group (25.33±3.55 %).
Firstly diagnosed CE was more frequently (in comparison to recurrent CE) (p<0.001) characterized by asymptomatic course, whereas about half of patients with recurrent CE (46.69± ±3.11 %) presented with different complaints, the most common (p<0.05) -of the blood mixed discharge presence (compared with patients of group 1). Also, more often (p<0.001), than patients in group 1, this category of patients was disturbed by poscoital bleeding (5.45±1.42 %).
It is characteristic, that the interval from the moment of complicated symptomatic CE diagnosis to obtaining appropriate treatment in patients with recurrent CE was significantly (p<0.001) longer (compared to patients of group 1) and averaged 4.05±0.49 years. At the same time, it was noted, that in patients of group 2 carriage of high-risk HPV was diagnosed more often (p<0.05).
The colposcopy results in the two groups of patients were not significantly different, however, in patients of group 2, the presence of non-uniform iodine uptake zones was significantly (p<0.05) higher (Table 3) . 
Medicine and Dentistry
The highest percentage of cytological norm was found in women of the control group -60.00±4.00 % (Pap smear) and 93.33±2.04 % respectively (Bethesda, 2001), which is significantly (p<0.05) higher, than in patients of group 1 and 2. Identical trends were also observed in the case of type IIA and IIB (Pap smear) and ASC-US (Bethesda, 2001).
The level of leukocytes found during bacterioscopy was significantly (p<0.05) higher in patients of group 1 (35.04±1.73 %) and group 2 (37.75±1.38 %) in comparison to the control group (13.99±1.21 %) ( Table 4) . Conservative treatment was taken by patients with firstly diagnosed CE significantly (p<0.001) more rarely (26.29±2.00 % of cases) and mainly included local NSAIDs (28.57± ±2.06 %) and wide spectrum antibiotic therapy (20.29±1.83 %). Only in 11.39±1.45 % of cases vaginal antiseptics were used, in 3.93±0.88 % of cases-treatment aimed to restore the hormonal balance, in 1.86±0.62 % of cases -drugs that normalize the state of vaginal microbiota. Drugs that affect the reparation and regeneration of the epithelium have not been prescribed in any case. A similar trend was observed in patients with recurrent CE.
While analyzing the structure of surgical treatment methods, it was noted, that patients with recurrent CE significantly (p<0.05) more often underwent diathermoconization (24.12±2.67 %) and cryodestruction of the cervix (8.17±1.71 %) in comparison to patients of group 1. The treatment method most often performed in patients of both groups was particular diathermoconization (Fig. 1).   Fig. 1 . The structure of CEsurgical treatment methods (* -p<0.05 between group 1 and group 2)
It should be noted, that 5.80±1.06 % of group 1 patients and 6.23±1.51 % of group 2 patients, who underwent either loop excision, or diathermoconization at the time of the intervention were nulliparous.
Discussion
In recent years the medical community attitude to the CE has shifted its vector: with the introduction of colposcopy and the implementation of the Bethesda system (2001) principles [17] in the routine medical practice, CE is now commonly interpreted as a physiological state, which does not require any intervention.
However, there is a problem unsolved concerning patients category, in which the presence of CE is associated with definite clinical symptoms, which create discomfort and may affect the quality of life, as well as the pathological CE, when the epithelization is complicated or impeded due to the presence of hormonal, local immunity, vaginal biocenosis disorders, HPV infection and chronic vaginal or cervical inflammatory processes.
We studied the clinical course and recurrence features of both firstly diagnosed and recurrent CE, which should be taken into account when choosing thecomplicated CEoptimal treatment tactics, also aiming to prevent its relapse in the future.
Analyzing the obstetrical and gynecological history ( Table 1) , it was found that patients with recurrent CE had significantly (p<0.05) more pregnancies, than the ones with firstly diagnosed CE and healthy women. A similar connection was noted in other studies [18] . The proportion of women with high parity (2 and more labors per vias naturalis) in group 1 and group 2 was three times higher (p<0.05), than in group 3, which can be explained by the probable relationship between obstetric trauma and CE in this contingent of patients [19] .
The proportion of artificial abortions in the history of patients in groups 1 and 2 was more than two times higher (p<0.05), than in women of the control group. In addition, group 2 patients had significantly more (p<0.05) miscarriages and missed miscarriages in comparison to the control group.
It was also found that hypermenorrhea was significantly (p<0.05) more commonly diagnosed in patients of group 2 in comparison to group 1, this disturbance was not found among women of control group. In group 2, the proportion of women with polymenorrhea was three times higher (p<0.05), than in group 1 and control group respectively.
Compromised gynecological history (especially concerning the pathology related with hormonal disturbances and chronic pelvic inflammatory diseases) was more typical for patients with CE: this indicator was significantly (p<0.05) higher in group 1 and group 2, than in the control group. 
Medicine and Dentistry
Almost half of patients in group 1 and group 2 had in the history frequent (more than 3 times a year) infectious diseases (ARI, influenza, pneumonia), this indicator was significantly (p<0.05) higher in comparison to the control group. In patients with recurrent CE chronic diseases of different etiology (in particular, chronic bronchitis, tonsillitis, pyelonephritis) were diagnosed more often (p<0.05), than in group 1 and control group.
The size of the CE, measured during colposcopy, in patients of group 2, compared to patients of group 1, was significantly (p<0.001) greater. It was found, that in the presence of CE with a diameter greater than 3.5 mm, the risk of postcoital bleeding increases [20] , which explains the higher prevalence of this symptom in patients with recurrent CE.
The frequent presence of cervicitis cytological indicators in patients with firstly diagnosed and recurrent CE correlates with the results of other studies: Singh et al. [21] , studying the etiology of inflammatory cervical smears, found CE in a significant proportion of patients; moreover, the presence of CE can be associated with recurrent cervicitis [19] .
This fact should be taken into account when choosing the treatment method for complicated CE, as it has been established that, in particular, cryodestruction of CE in patients with ≥3 episodes of cervicitis exacerbation during the past 6 months was 9 times less effective [19] .
Vaginal candidiasis was diagnosed more often (p<0.05) in patients with firstly diagnosed and recurrent CE in comparison with control group (Table 4) . A similar feature of vaginal microbiota was discovered by other researchers [22] , who suggest that the dominance of C. albicans is a favorable factor for CE existence [23] .
As our study showed, in practice, surgical treatment methods of complicated CE are still commonly used, unlike the treatment aimed at normalizing hormonal balance, vaginal microbiota, and promoting the processes of cervical epithelium regeneration. The shifting of the emphasis from the causes of CE and its long-term existence to the elimination of the consequences -the CE itself, is probably also one of the recurrence causes.
Conclusions
1. Complicated recurrent CE should not be treated as an isolated pathology, that can be eliminated radically and quickly using only local means (both drugs and surgery), but as a possible indicator of reproductive health in women and should not be neglected.
2. The risk factors of recurrent CE include: 2 or more labors per vias naturalis, abortions, artificial abortions, miscarriages and missed miscarriages in the history, late menarche, menstrual function disorders such as polymenorrhea, compromised gynecological history (the diseasesprovoked by hormonal homeostasis disorders: adenomyosis, ovarian cysts, uterine fibroids, as well as chronic pelvic inflammatory diseases), the presence of extragenital pathology (frequent infectious diseases, chronic diseases, compromised alergological history, anemia).
3. Recurrent CE is characterized by symptomatic clinical course, it is more often combined with the HPV carriage, colpitis and cervicitis (often of mixed etiology), disturbances of vaginal microbiota, but at the same time, patients tend to postpone treatment for a long time.
4. Among the used first-line treatment methods of firstly diagnosed as well as recurrent CE, the lion's share takes surgical treatment in combination with the common use of wide spectrum antibacterial therapy and non-steroidal anti-inflammatory drugs.
5. Thus, recurrent symptomatic complicated CE should be interpreted as a complex problem that requires a multi-polar approach aimed at hormonal homeostasis, local immunity, and vaginal biocenosis normalizing. These measures should precede invasive treatment and further create optimal conditions for the cervix regeneration.
